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INTRODUCTION

The Aero Systems Engineering of Texas, Inc. hush-houseis an air cooled suppressor designed to
totally enclose an aircraft or engine during ground runup operations. This design permits
operation of the aircraft or bare engine under controlled environmental conditions, protects the
neighborhood area from noise and minimizes undesirable air pollution through use of an air
cooled exhaust system. Soft energy absorbent interior walls reduce sound pressure levels on the
aircraft structure and large induced air flow around the tail section cools aircraft surfaces. This
one enclosure can serve many different aircraft types and provides an efficient enclosed work
area for maintenance personnel.

This report provides measured and extrapolated data defining bioacoustic environments
produced by the following list of aircraft and engines operating in this hush-house during
ground runup operations: F-4, F-15, F-16, F-105, F-106, F-111F and T-38 aircraft and the TF41-A-
1, J79-GE-15, F100-PW-100, J75-P-19, J75-P-17 and TF30-P-100 engines. Such data are essential
to evaluate ear protection requirements, limiting personnel exposure times, voice
communication capabilities, and annoyance problems associated with ground runups of these
aircraft/engines operating in the hush-house noise suppressor.

This volume is one of a series published by the Air Force Aerospace Medical Research
Laboratory (AFAMRL) under the same report number (AMRL-TR-75-50) as a multi-volume
handbook that quantifies the noise environments produced at flight/ground crew locations and
in surrounding communities by operations of Air Force aircraft and ground support equipment.
The far-field, community-type noise data in the handbook describe the noise produced during
ground operations of aircraft, ground support equipment, and other ground-based equipment or
facilities.

Volume 1 of this handbook discusses the objectives and design of the handbook, the types of
data presented, measurement procedures, instrumentation, data processing, definitions of
quantities, symbols, equations, applications, limitations, etc. Refer to Volume 1 (reference 1) for
such information because it is not repeated in other handbook volumes.

A cumulative index lists those aerospace systems contained in the handbook, and identifies the
specific volumes containing each type of environmental noise data available (i.e.,
inflight/flight crew and passenger noise, near-field/ground crew noise, far-field/community
noise). Volume numbers are assigned sequentially as individual volumes are published. This
index is periodically updated as individual volumes are published and is available upon request
from AFAMRL/BBE, Wright-Patterson AFB, OH 45433. Organizations on the distribution list
for the handbook will automatically receive a copy of each updated index.

Direct any questions concerning the technical data in this report and other handbook volumes
to AFAMRL/BBE, Wright-Patterson AFB, OH 45433; AUTOVON 7853675 or 78-53664;
Commercial (513) 255-3675 or (513) 255-3664.

1. Cole, John N., USAF Bioenvironmental Noise Data Handbook Volume 1: Organization,
Content and Application, AMRL-TR-74-50 (1), Air Force Aerospace Medical Research
Laboratory, Wright-Patterson Air Force Base, Ohio, 1975.




FAR-FIELD NOISE

Measurements

AFAMRL acquired the far-field data during a 1-2-hour test period for each aircraft/engine
operating in the hush-house, thus keeping similar meteorological conditions. Figure 1 shows the
hush-house and its orientation relative to 20 microphone measurement sites on a 100 meter (328
feet) semicircle. The center of the front half of the semicircle was located on the ground directly
beneath the intersection of the aircraft/engine centerline and a plane passing through the
exhaust nozzle. The center of the back half of the semicircle was located on the center of the
exhaust stack. This two center approach was used because the hush-house was designed with
two main exit ports for the noise generated, the air inlets and the exhaust stack. These two exit
ports are located a relatively large distance apart (over 100 ft.) causing the hush-house to actlike
a two point noise source. In order tor this source to be measured as a point source we would have
had to have taken the noise measurements at a much larger distance than the 100 meter radius.
Measuring at a farther distance would have caused problems because the noise levels would
have been reduced and therefore too close to the ambient noise environment to make a clear
determination of the source characteristics. The 1/3 octave band spectra for the 90F and 90B
positions were arithmetically averaged together to present only single values for the 90° point.
This approximation was made because our OMEGA programs only allow 19 angles to be
presented. This method for averaging does not significantly affect the vaiues at any of the
distances presented.

A portable microphone/tape-recorder system was used to sequentially record the noise at each
far-field location. The microphone was attached to a hand held pole, pointed at the source (0°
angle of incidence) and vertically scanned from 0.5 to 3meters for a period of 5-108econds during
data acquisition at each microphone location. These samples were then time-integrated to
derive a root-mean-square sound pressure level. Vertical scanning and time-integrating
together reduce anomalies frequently present in data acquired by a fixed height microphone.

Table 1 presents a list of definitions of the acoustical quantities and terminology used in this
report.

Tables X.1 provide cockpit readouts of engine characteristics (% RPM, fuel flow, etc.) for each
power setting used in the far-field tests. Also listed in these tables are the surface meteorological
conditions during acquisition of the noise data for each aircraft/engine operating in the hush-
house.

Tables X.2 list the overall and 1/3 octave band SPL measured at the far-field locations under
meteorlogical conditions at thetime of each test. Datain all other figures and tables are based on
these levels. These data were normalized to 100 meters distance and standard meteorlogical
conditions (15°C temperature, 70% relative humidity, 0.760 meter Hg barometric pressure) and
used to derive the graphic data in Figures X.1 which provides a compact summary of the far-field
noise characteristics of each aircraft/engine operating in the hush-house noise suppressor in a
standard format.

Estimates of the noise levels for intermediate power settings (e.g., 90% RPM) and/or different
number of engines operating (e.g., single engine) can be determined as explained in Volume 1 of
this handbook.

-



Figures X.2 through X .8 are sets of equal noise contours describing seven different measures of
noise as a function of angle and distance from the source for standard day meteorology. They
are respectively, overall sound pressure level, C-weighted sound level, A-weighted sound level,
perceived noise level, speech interference level, permissible exposure times for personnel and
octave band sound pressure levels.

Data excessively influenced by spurious background/electronic noise were eliminated from all
figures and tables.

Test personnel performed noise surveys during quiet periods when the background noise was
minimal, e.g., early in the morning when no other aircraft or engine test stands were operating.
Data eliminated because they were near the background/electronic noise were generally not
significant because the levels were so low.
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Fig. 1 Hush-House Far-Field Measurement Locations
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TABLE 1
DEFINITIONS OF ACOUSTICAL TERMS

Overall Sound Pressure Level, Energy Summation of Sound Pressure
Levels In All 1/3 Octave Bands With No Frequency Weighting
Applied

C-Weighted Overall Sound Level, in dBC, As Specified in American
National Standards Institute (ANSI) Standard Number S1.4(R1976)

A-Weighted Overall Sound Level, in dBA, As Specified in ANSI
Standard Number S1.4-(R1976)

Tone Corrected Perceived Noise Level As Specified in Federal
Aviation Regulation (FAR) Part 36

Preferred Speech Interference Level
Decibel, Logarithmic Ratio




TABLE 2.1

TEST CONDITIONS FOR FAR-FIELD NOISE MEASUREMENTS
F-4 AIRCRAFT IN THE ASE-TEXAS INC. HUSH-HOUSE, GROUND RUNUP
KELLY AFB TEXAS, TEST #BF-702-001

Aircraft Engine Operation Single Engine
Idle 65 % RPM
1100 LBS/HR FF
380 EGT
85% 85 % RPM
3000 LBS/HR FF
430 EGT
Military Power 98.8 % RPM
7000 LBS/HR FF
650 EGT
Afterburner Power 98.8 % RPM
7000+ LBS/HR FF
650 EGT
Meteorology
Temperature 34 C
Bar Pressure .737 M Hg
Rel Humidity 51 %
Wind - Speed 3 M/Sec (6 Kts)

- Direction 160 Deg

1"
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TABLE 3.1

TEST CONDITIONS FOR FAR-FIELD NOISE MEASUREMENTS
F-15 AIRCRAFT IN THE ASE-TEXAS INC. HUSH-HOUSE, GROUND RUNUP
KELLY AFB TEXAS, TEST #BF-704-001

Aircraft Engine Operation Single Engine
Idle 68% RPM
1100 LBS/HR FF
420 FTIT
80% 80 % RPM
4600 LBS/HRFF
815 FTIT
Military Power 92% RPM
8700 LBS/HR FF
915 FTIT
Afterburner 92% RPM
37000 LBS/HRFF
915 FTIT
Meteorology
Temperature 27 C
Bar Pressure .760 M Hg
Rel Humidity 8 %
Wind - Speed 3 M/Sec (6 Kts)
- Direction 350 Deg
8
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39¢
40<
35¢
33«
35¢<
35¢
i<
33¢
36<
28¢

69

)} MEVEOROLOGY?S

)
)
)
)

TEMP

BAR PRESS = 760 M H3

REL HUMID =

ANGLE (DEGREES)

70

6€<
67<
€3¢
bt
60<
58¢

59«
56¢

36«
38¢
39¢<
35¢
bi<
38¢
40«
41

38

38

33¢

1£4

(14

65¢
66¢
66¢
63<
61«
80¢
57¢<

55¢<
56<

52«

45¢<
83<

32«

72

{ TABLES MEASURED SOUND PRESSURE LEVEL (D3)
( 3 z 173 OCTAVE BAND
¢ . DISTANCE = 100 METERS
{ -~ ae
{ NOISE SOURCE/SUBJECT
t F=15 AIPCRAFT IN THE 4
( TEXAS ASE HUSH HOUSE {
( F130-PH~-1080 ENGINE ¢
( FAR FIELD NOISE (
( -~
[4 FREG
\ ¢ (H2) 0 10 20 30
L
( 12.5 6bc T70<
( i6 63< 69< {0«
3 20 60hc 67 57«
¢ 2% ko< 6B<
( 31.5 53< 61<
( (Y] 55« 62¢ b3«
{ 50 56¢
( 63
( 80 53¢ 53¢
( 100 54d¢ §7«
< 125
( 160 52< 52«
¢ 200 49¢
( 2590 49¢  6fic S0¢ 4T«
( 31 47¢ 46< Wlc Kb
{ 00
( 500 #l< 40< 39«
( 630 39¢  39¢ 40« 36¢
( (.1 1] 3Tc 37< 40< 36<
( 1000 39¢  3p< 39¢< 40«
{ 1250 w3¢< 40<¢ 3I9<  4O<
[ 1600 [ 1) 42<¢ 40< 39¢
{ 2000 hlc 4fc 39¢ 3€<
4 2500 54 L9 b1 3
t 3150 51 w9 40<  G0c¢
4 4000 LY ] (34 38¢ 40«
« 5000 [%4 3 37« 40
¢ 6300 46 b 37 39
¢ 8900 b6 3 37 39
¢ 10000 41 39 29¢ 33«
<
{ OVERALL 63 69 14 64
{
< LEVEL CORRECYED TO REMOVE SACKGROUND/ELELTRONIC NOISE.

} .

]

?

—

90

65«
62¢<
62¢
59¢<
€3¢
87¢

S6¢
57¢

b7<
b3<

7«
38<
40«
w2¢
42«
Hic
39¢
35¢
31«
30«
27«
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27 <

70

100

65¢
Bh<
v2¢
60¢
58«
58¢

Slhe

4B<

36¢
L0<
b2«
ki<
38¢
35¢
30<

70

110

64 ¢
(1%
61¢
58¢
56¢
55¢

55«
B4«

L8«
L3¢

36<
40¢<
0<
39<
3g¢
38¢<
36«
32¢

27<
25<

69

E] 27 C
T8 %
120 130 140
62« 61<
6lhc  61c
b0<« 61c 62<
S6e 57«
§5¢ 585« 64«
54< 55¢ 58«
55¢
57¢
BJ<¢  Shc
52«
#3<c  W7¢
b5¢  abc¢
42< bic
33¢  39¢
33« 39¢
L3¢ hik<
L3¢« W5¢
45 L3c  34c<
46 45 34
L1 b1«
L1 38<
33«  35¢
3ac
31¢  28¢
23«
285«¢
67 68 68

;IDENTIFICAIIONI
)} OMEGA 1.4
TESY 8F-T04~001
) PUN 01
)
} 26 OCT 8%
)
) PAGE 2
150 160 170 180
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59< 57« 87«¢
537¢ B7« Sk <
53¢ 6L< S8¢
56«
56«
52¢< 63¢ 58¢ 5%5¢
57< 56« 55¢
61<
57¢< 52«
52«
bBc lbb<
45¢
43¢
38¢<
39¢
hic 38<
39¢ 38«
33¢ 40< 38¢c  3bc<
H40c bice 35¢
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37¢ 33«
J4he  36< 33«
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28< 32« 30¢
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27«
66 69 65 61
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( TASLES MEASURED SOUND PRESSURE LEVEL (DS) YIDENTIFICATIONS )
( 32 173 OCTAVE BAND ) )
¢ o DISTANCE 3 100 METERS . } OMEGA 1.6 )
(vo~eocccceceraccoreremcacnccracccercccnencaccan cecceces Seeeescamccecccecececeacccarenccceena =) TEST BF-704-001 )
{ NOISE SOURCE/SUBJECT: { OFERATION ) METEOROLOGY?S ) RUN g2 H
( F=~15 AIRCRAFT IN THE ( 80%Z RPHM ) TENP = 27 C ) )
( TEXAS ASE HUSH HOUSE ( SINGLE ENGINE ) BAR PRESS = ,760 M HG ) 26 OCT 81 )
{ F100-PN=-100 ENGINE { GROUND RUNUP IN THE } PEL HUMID = 78 % ) )
[ FAR FIELD NOISE { TEXAS ASE HUSH HOUSE ) )} PAGE 2 ]
[T D L D T T L L e L T T P T P P
( FREQ ANGLE (DEGREES) )
( (H2) [} 10 20 30 <) 50 60 70 1] 90 100 110 120 130 140 150 160 170 188 )
t )
( 12.5 Te Ti< 69¢< T1< 68< 70< 69¢ 73 73 73 73 75 73 75 Te Th T4 (2 SN { T |
¢ 16 69< 70 69¢< 68< 69« 6H67< 69< Th rs 74 T4 Té Te 76 76 b4 % 72 75 )
( 20 66¢< 63< 66< 67 [-1] 68 69 Th 72 73 75 73 The 75 78 141 76 76 79
{ 25 56< 57<¢ H1¢ bHilc Hic< B3¢« 65¢ 68 69 68 69 71 7L 70 75 TS T T4 76 )
( 31.5 53¢ 57< 658« 57< BO0< 61< 60< bk 63¢ 63¢« 63¢< 68 67 68 71 71 71 70 73 )
( (Y] 60<c 57< 57¢ 57« Hlc $0<¢ 62< 66 62< 59¢ 568< 62< 63< 63< 68 69 69 68 69 )
{ 50 59¢ 58< 57< 5H6< 57<¢ 659« 61c bhc 62¢< 68c 58«< 6ic 6lc 6Hi1c< 63< H3¢ 68 67 68 )
( 63 57 57«¢< 56c 56<¢< 37¢ S8<c 59¢ HOc 539¢ H0c¢ 59¢ 61< bH2¢ S59¢ 58<¢ S58¢ 61< 839¢ 6O< )
( 80 56« Sh<c 55¢< 57¢< 56¢< 58« bOc« 58¢ S53- Sbc 58<c 59¢ 73 58¢ 58< 59¢ 59¢ S58¢ &8c )
t 100 58¢ B8« 58c 59¢ 59<¢ 89¢ LT« £3¢ bHi¢ blce H2¢ 60¢ 62< H1<c 62¢ 57< B1¢ S58<c S&h< )
( 125 57¢ 86¢< 56< 57< 55« pdec 59¢ 53¢ Sbec 58< 6ic< 61c< 58< 56¢< 59¢ S57¢ )
( 160 52¢ 61< §3< 53¢ 55¢ 53¢ 55¢ 54¢ 55¢ 56¢ Sk< 55¢ 57<¢ Shc )
4 200 51< Ske¢ Sic¢ 55< Suc¢ 50¢ 49¢ 53¢« 52¢ 55¢ $2< )
t 250 49¢ S1< 51¢ B8« k< 45¢  HB8c w7< B0c LP<¢ W#T7< MB8c WP< 52¢ 52¢ 53¢ S0c Lé<c)
[{ 315 WTc Lb9c LT< Wb« 3¢ 45« 43¢ h3<¢ T3¢ 45¢ (9<c SOc 49<¢ HT< &42¢ )
t 400 h2¢ 43¢ Wlc L2¢ h3<c 4he Wb bEc MB<  H2¢< )
( 111 @5¢ < L3¢ 43< 41< Jyc 39¢ 39¢ 83¢c bic 45¢ #5¢ Sh<c LOc 39¢< )
¢ 630 b2¢ H2< B2< H2¢ Bc 39<¢ 40« 38<c 35¢  3Is¢ blc bLic 46 43¢ 45¢ hic 3T< )
( 800 39¢  39¢ Ll1< w0< 40c 38< 39¢« 38< 36<c I8¢ 36¢  L2¢ blc 47 3¢ 48 42« 38< )
( 1000 hlc blc 42¢ Kh2< H2<¢ GLO< 3I9<  38¢ 37< W3¢ Gic L8 alc &8 hlc 39¢)
( 1258 L1 wh< L3c 45 WS 03¢ 40« 4lc 38<c 38< 36< 3I5¢ H3c Lic A7 hlc 45 hOc  38¢<)
( 1600 46 w5 blh< 45 43¢ 42< 4ic 39¢ 33< 3I9c 3IBc 3Bc  H2< 39¢  H3< 40< bbh< 39c 37<¢)
[ 2000 i< 42¢ hi1c 40« 37<c 36¢ 38« 3I8<c 36<c 3ITc 3I5¢  35¢ «40<¢ 38¢ 4lc 38<c W2< 38c 34< )
t 2500 (1] [ 2 bilc «2 b2 35¢ 37¢ 35¢ 36< 32< 3I2¢ 3T¢ 3¢ 39« 36¢c 40< 3I6¢c 33« )
( 3150 &5 82 38«  37¢ 3%9¢c 38<c  3Ihc 36« 3I3< 3¢ 35¢ 34c 39<¢ 36¢ 39¢ 3IB%<¢ 3Iic )
¢ 59000 “2 2 37<¢ 3k« 35¢ 3¢ Itc 3I?¢ k< J0< 32¢ 38« 3he 37¢ 33¢ )
¢ 5040 b6 45 39 39 W0 33 33c b2 33¢  31¢ 29¢  31¢  35¢ 33c 35¢ 33¢ 28¢ )
t 6308 .3 &2 37 39 39 37 29¢ 33 33c  28<  27¢ 27¢<  3h<  32c¢ 32¢ 30< )
( 8000 L3} 39 35« 35¢< 36 k< 28¢ 3p 33¢  29¢ 29¢ 28¢ 23« 27¢< 32¢< 31c< 3ic 29« )
3 10000 36 33¢ 30¢ 28« 29¢ 28¢ 25¢ 33¢ 30< 25¢ 29¢ 2hec 28c 26¢< 27¢ 2%5¢ )
1 )
t OVERALL 76 75 7o 14 ] 76 75 75 79 73 7 80 80 81 81 82 8L 82 81 83 )
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< LEVEL CORRECTED TO REMOVE BATKGROUND/ZELECTRONIC NOISE.
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( TABLE?

£ 3.2
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YIVENTLFICATIONS

MEASURED S0UND PRESSJRE LEVEL (D3)

173 OQCTAVE BAND

DISTANCE

= 100 METERS
-

{ NOISF SOURCE/SUBJECTS
( F-15 AIFCRAFT IN THE
( TEXAS ASE HU3SH HOUSE

< F100-PN-100 ENGINE

( FAR FIELD NOISE

(

( FREQ

¢ (W) 0 10
{

( i2.% 83 82
( 16 d4 84
( 20 73 78
( 25 T 72
( 31.5 72 70
{ “0 79 71
( 50 63 67
{ 63 obs Blc<
( 89 65 63«
{ 100 67 65
L4 125 638 Bb <
( 160 63 61<
4 200 61 61
¢ 250 538 60
( 315 60 59
( “d0 60 59
( 500 65 -1}
( 630 6w (-3
< 800 ol 59
4 1000 62 60
[} 1280 b 63
{ 1600 62 61
( 2000 &7 68
( 2500 53 53
( 3150 52 52
( «000 8 49
( 5040 48 &7
( 6300 48 8
( 8000 (4 (1)
( 10000 “h WS
<

t OVERALL 89 87
(

L T e T e T T e et Ll T R R L L L T Y TR P T L T L L

(
(
(
{
(

OFERATION?
MILITARY PUMER (927)
SINGLE ENGINE
GROUND RUNUP IN THE
TEXAS ASE dUSH HOUSE

g g g rermremamcecsceever e ermrae s came ... S e

30

ae

©d

88

59

[3§
83
46
78
The
73
71

90

60

82
bk
84
81
Te
75

89

ANGLE
740 80
€6 L]
ey 38
86 85
83 31
144 75
76 &
73 72
69 1)
6 67
65 66
63< B3«
53¢ 60«
Sb< 2a¢
55 a7
50< 53
54 56
w3 53
Py ] 58
57 57
55 53
56 33
52 53
50 51
13 +5
bh k1Y
“3 [1)
.2 3
L W2
L2 3
39 w0
91 g2

< LEVEL CORRECTED TO REMOVE 3ACKGROUND/ELECTRONIC NUISE.

) HETEORNLOGYS

) TEMP
) BAR PRESS
) REL HUM1D
)

(DEGREES)
30 160 110
do &5 8&
24 87 85
3y 1 37
32 3b 86
[44 79 82
72 Tk 7%
71 71 71
59 6E 71
14 ob w3
66 (1] 70
66« E7 ab<
63 (2] 63
6l0< 62 61
50 61 64
5% 57 61
50¢  S6 59
51 50 5
53 £3 55
54 55 55
S5t 52 53
21 €3 35
49 52 53
48 51 51
(1Y 46 7
LY b [T}
“1 42 ot
b1 wi L0
39 39 38
L3 8 40 39
k74 36 35
92 93 93
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= L7600 M A
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(3]
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3
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( TagLE? MEASURED SOUND PRESSURE LEVEL (D3) JIDENTIFICATIONS )
( 3 2 173 OCTA: = BAND ' ) ) )
{ * DISTANCE = 160 METERS } OMEGA 1.4 }
(esrereccscermonessrrncarovacns creaan Seesecccssssse v e tassceac e sTeasssnoe ~evencences cmcccance=) TEST BF-T704-001)
{ HOISE SOURCE/SUBJECTS ( OFERATIONS ) METEOROLOGYS ) RUN 0& )
< F-15 ALIKCRAFT IN THE § AFTERBURNER POMER (92%) ) TEMP = 27 € ) )
( TEXAS ASE HUSH HOUSE ( SINGLE ENGINE ) BAK PRESS = 760 M H» ) 26 OC1 81 )
( F100~PN-100 ENGINE ( GROUND RUNUP IN THE ) REL HUMID = 73 % ) )
( FAR FIELD NOISS ¢ TEXAS ASE HUSH HOUSE ) } PAGE 2 )
(wemrecsscerannrecescrcncanenmare suseeccscecne. eersscnsasanane crencscscnenca crerscascccccncssensncacs ceceacecas)
{ FREQ ANGLE (DEGREES) )
( (HZ) ] 10 290 30 LT 50 60 70 60 96 106 110 122 130 140 1%0 160 170 180 )
( )
( 12.5 92 92 i 91 92 92 92 92 93 95 35 7 95 96 33 36 36 95 9% )
4 1€ 83 90 30 990 91 91 93 93 5 95 97 98 94 37 98 b 95 96 96 )
( 20 30 83 90 31 32 92 9% 93 37 36 99 97 93 97 97 96 98 98 99
( 2% 83 &1 8¢ B5 88 99 99 93 33 I 96 38 93 Jo0 98 L1 97 98 99 )
( 31.5 81 77 ¢ 81 84 a6 86 48 30 91 92 k) 935 93 93 97 97 96 ar
( 40 73 78 To 81 82 33 [+ 86 35 05 69 9 91 32 95 ar 9?7 93 97
{ S0 78 77 78 78 a0 82 é&e e85 82 30 82 8% 35 39 91 33 94 91 94 )
( 63 75 Ty T2 Tv 76 76 79 %0 a7 79 79 81 73 83 85 1) L1 86 3 )
¢ 84 75 72 72 75 Th 76 T 78 18 73 &0 a0 73 79 78 81 81 31 79
- ( 100 rr 75 Th 74 73 73 73 Tu L) 77 b1 81 1 £ 79 79 79 75 7e 75 )
= ( 125 76 14 Tt &3 re 71 ©8 71 72 147 (44 76 144 T4 rr e I44 78 73 )
( 150 72 89 of 67 65 05 €4 s? 93 72 73 T2 r2 72 ™ 4] 75 74 7t )
( 200 vd 69 63 65 65 65 62 bl 64 69 71 72 72 71 73 70 71 73 59 )
( 250 6o 69 62 65 b 62 62 LT} o3 69 71 73 72 71 76 72 72 71 66 )
( 316 63 67 62 65 60 56 57 b1 o0 65 65 69 €3 67 70 29 €8 67 67 )
( 4al &7 6& -1 64 61 59 b8 b2 53 61 63 87 68 65 o7 65 64 53 66 )
( 500 u? 67 L1} 6b 56 66 60 65 b0 60 b1 63 63 65 1] 68 6l 62 69 )
( 630 67 66 -1} 6¢ 66 6/ 60 b4 Y4 62 63 13 65 63 67 1] 62 b2 €9 )
( 360 o? [ bk 65 6b (1] 63 -13 61 62 €4 65 63 63 67 b9 6k 61 69 )
( 10400 67 5% 6L 6 65 68 60 62 (1] 60 (-] (- 64 61 66 ok h2 61 64 )
( 1250 71 T %] 63 64 68 63 63 60 61 60 6F 6% 690 68 65 62 61 -1 S
{ 1600 63 68 6¢ b6 85 65 62 (33 50 58 5¢ b4 62 58 05 61 58 59 58 )
t 2030 b4 al (X} 63 o1 59 58 £9 a8 56 13 o1 o0 55 59 59 6 55 55 )
( 2500 &7 %o 57 549 58 o £2 53 52 51 52 56 55 52 56 55 s3 52 52 )
( 3150 G4 65 52 53 52 52 50 57 51 50 S0 53 52 51 52 53 g1 51 51 )
( ©000 51 53 “9 50 50 50 [} 50 51 9 9 50 S0 43 58 51 49 9 s0 )
( 5000 51 52 50 50 50 «3 &3 £1 31 9 (3] 49 43 LY} 9 50 49 9 50
( 6300 s1 51 9 50 9 L 1] “7 3 50 438 [ 74 L2 o7 47 o7 +9 [Y4 68 51 )
( 8004 50 50 [ 24 e L34 W7 bo 49 30 48 47 L 1) L 24 (1) L34 “8 7 b7 48 )
( 10006 LY L 14 [T} b “3 43 Ly (14 +7 45 bl LT3 45 ba by 46 45 +5 46 )
( )
( OVERALL 95 9% 96 qr 97 38 93 290 101 102 103 10 1D% 104 104 105 105 104 106
{rvoman e PR e e P L L P DR e R R LI R R L e S LR L P Ll Ll D Xl i bk ) ewmseas veeosas recessecnas)
LEVEL CORKECTED TO REMOVE PACKGROUNU/ELECTROUNIC NUISE.
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( FIGURES MNORMALIZED FARFIELD MOISE LEVELS
DISYTANCE = 100 METERS
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} TOENTIFICAYIOM
]
) OMEGA 1.6

€ NOISE SOURCE/SUBJECT? { OPERATIONS

F=15 AIRCRAFT IN THE ¢ IDLE PONER (68X}
TEXAS ASE HUSH HOUSE [4 SINGLE ENGINE
F100-PH-100 ENGINE t GROUND UNUP IN THE
FAR FIELD NOLISE ( TEXAS ASE HUSH HOUSE

-~
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80 50
OCTAVE BAND SPL (08)

B T L L L T T g ]

)
}
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}

)
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¢ 31
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{ NOISE SOURCE/SUBJECTS

NORMALIZED FARFIELD NOTSE LEVZLS

GISTANCE = 100 METERS

t F=15 AIRCRAFT IN THE {
t TEXAS ASE HUSH HOUSE {
¢ F100-Py-100 ENGINE (

{ OPERATIONG

80% RPN
SINGLE ENGINE
GROUNG RUNUP IN THE

cerercasemencane eom——— ——wa)

) TOENTIFICATIONS
)

1 ONEGA 1.4

———— evcvcscecnocccrancacsnoncaes) TEST BF-704-081

TEnP =

[
BAR PRESS = 760 »n MG 26 OCT 81

]

)

) REL HUMID = T0 X
( FAR FIELO NOISE ¢ TEXAS ASE HUSH HOUSE )

(mommee e cnsectccacaccncanmsen st ca e n e cce s ar e st .-

]
1]
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]
) METEOROLOGYS ) PUN 02 H
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0(, » ARSI IRIRS I LAY | 0(e o o ¢ ¢ o o «fe 4 2 s v 4 @ 2 6 o s e v s e o e}

{ - . . b [{ . . . . . )

( . 3 . ) t . . [ . . . )
306, P S ] . e s o w s o ) 300 o o o s o & D R I T I S S A A |
¢ . . . ) ¢ . o b . - . )

« . . . ) ( . . . . . ]
60t. . e v o0 2 0 2 230 o s s o o) 60(e ¢ o o o o & ¢ o o @ o s s s a a8 s e s e s s o}
< . . . ) ( . . . . . )

{ . . - ) t . . . . . )
90(. » L N R I ) e o e o o} 90(s o o o o o LI T S T I S R SIS |
¢ . . . ) { . . . » . - . )

4 . . . ) { . 6. L 2 . . . )
1204, & ® % o 6 0 s 4 s s DEEREEETS | 1200e o o o ¢ ¢ 2 = o DY I R L
¢ . . . ) ¢ . . + b . . . )

{ . v 1 . ] [ . . D 4 b . . . )
150¢, .« L A R ] 1 « v o) . . « + 8 o 5 5 0 00 e 0 v v s e an)
( . . I S } B . 5 ., . - ]

( . .3 . 1 . ) . . L3 . . . )
"o e » o ele o o) . ® & 5 s o v s e e s s s o u)

e D T o |
50 9 70 80 0 60
OCTAVE 9AND SPL (8} OCTAVE 9AND SPL (DB)

D e e L D L P )

T8 40

7 = 2000 WNZ 8 = 8000 HZ 9 = 8000 HZ S = PSIL & = QASLA 0 = DASPL Pz PNLY

(eecemconcocnna B cremcescmrvencerveveonn=)

messecesemcmntersasesnasmnessemmnemeaasas)

nmmAaOMOo - mraogzg»

D A N R R STy | 0Ce o o o o o o e s o o)
. . . ) ( . » ]

. . . H { . . ]

L R I R N R S | 300s o o o o o o . . o}
. . . ) < . . )

. . . H ( . . H

L R T S RSP RS | BOCe o ¢ o ¢ o & . . o)
. . . ] { . . ¥

. . . ) { . . )
L I A BT | B0(e o ¢ o o o o . o}
. . . ) [} . P '

. . . ) { . )

D N A R SRS | 1208e o # o o o o o)
. . . ) t . ’

. . . ) ( . }

D I I A I N R SRS | 190(e o o o o o o .)
. . . ) ( . ]

. . . H t . )

.. D N N R TP S | 1808e o « o s o o * s e e e s v s s v D)
anencevecssncearssonsemeneveen) (cewccecccsvenraccnroamrrrurecaonctas et canannenet meon e enn)

50 0 4] aa AL o0 1] (1] T0 80
OCTAVE BAND SPL (DB) PSIL (DB) OASLA (D3A) OASPL (08) PRLY (PN0OB)




e et L gy S S SO SIS UU §

( FIGURES NORMALIZED FARFIELO NOISE LEVELS } IDENTIFICATION?
{ )
] 3'1 OXSTANCE = 180 METERS ) OMEGA 1.6

(o= e e s A A e e e s e Lt A s Meee s e st reseste et snte s thetmccnanasnacse) TEST IF-T0L-001
& NDISE SDURCE/SUBJECTI ¢ OPERATION? ) METEOROLOGY® }) RUN 03

t F-15 ALRCRAFT IN THE FILITARY PONER (92%) ) TEM = 15 C ]

4 TEXAS ASE HUSH MOUSE SINGLE ENGINE ) BAR PRESS =® 760 M HG ) 26 0CT &1

¢ F100-Pu~-100 ENGINE GROUND RUNUP IN THE } REL HUMID = 10 % )

t FAR FIELO NOISE { TEXAS ASE HUSH HOUSE } ) PAGE 6

-~

)
]
)
)
]
}
)
)
)
)

[ g g g Uy
1 3 31.%5 M2 2 = 63 HZ 3 = 125 W2 b = 260 HZ 2 = 530 HZ € = 1002 A2

{owctome amcanrs s csescsmmene st estncnava) IR AR LI LR L L L P L L TS e L et L LR IR ET P TR RS )
00s o o o o o ¢ ¢ o 0 0 o ¢ s ¢ o « s s o v s 4 e} 00s o o o o o o o o « e e a0 o s a4 s s s o)

< . . . 3 . ) ( - . . . )

¢ . . . 3. . } ¢ . - - . ¥
30Ce o o o o ¢ o o u o e o 0 o o &30 ede o o 0 s s 4 d) 0Ce o o o o 0 o o o o I S S P |
t . . - 3 . ) { . . . . )

t . . . 3 ol . ) ( . . . . )
B80fs o o o o o o v o 0 0 v o v s 3 o ele o 0 0 o W) BOCe o o o o o o ¢ o o L I N A N |
( . . . 3 1 . { . . . . )

t . . . 3 o1 . ) ( . . . . )
90Cs o ¢ o o s o = o 6o 0 v s n s s v ele o o o o o} B0(e o o o o 2 ¢ 2 o+ o L A N
{ . . . 1 . ) [} . . . . ]

¢ . . . 1. ] [ . . . . ]
1200, ¢ o o v o o s ¢ o 2 v 0 v 8 s o e e e 1 o o o) 120€e o o ¢ o v o o v o LR T S |
( . . . 1. ) { . . 5 . . ]

( . . . 1 . } { . . E . . }
I158Ce ¢ ¢ ¢ o ¢ o 2 5 0 5 o s e s 0 DERIES T | 15000 ¢ o o o o o o o o s & o o ,:.b- L R R S O S
s : . . . 1; 1] < . . . ] . . :

. . . H ¢ . . x’-—'-‘-'5 L] . .

180€s o o o o ¢ o v ¢ o o s 2 2 ¢e7¢c a3a o ¢ o s 22 o o ole 4 W} 180€e o ¢ o o s o o . 580 2+ By 5 o 4 s s e s 4 4 n 0o s s s s}
{roeevnccnccsrovcecervevonm o cem——— Asnssemesceemcncassencas) (=~ececrccercctecromcacrcmonnsstacar e oot em e csmaaa e a)

[1] 50 & 7o L1 ] 90 &0

50 ol 70 &80 90
OCTAVE BAND SPL (08} OCTAVE BAND SPL (0B)

NMMMASMO 2+ Mz

7T = 2000 W2 8 = 4200 M2 a = 8300 HZ S = PSIL & = OASLA 0 = OASPL P = PNLT
(--.--.--------—- —emeenw e bl T LY [ L e e e T LI L P PR PR S |
Ble o o o oo o9 ¢ o8e o0 o7 o o v o o s ¢ 000005 04 G€e o s o ¢ o o o o ¢ s o PR )
t . 9 . . . . ) { . . . )
¢ . I 4 . . . ) t . . . )
E{ I SR e o o oPe s @ v s 0 4 4« e a2t s e a o) 3062 o o o o 5 o o & . B
4 . 9 o? . . B ] ¢ . . . )
t . 9 ? . . . ) ¢ . . 1]
680, . « . 9 o ¢ T o o s o 6 s 3 a s v s e PR | BO0Ce o o ¢ o o v o o o)
¢ . 9 4 . . . . ) § . . . )
‘ . S . . . ) t . . . )
900 « + o9 WPe o v s oo o ¢ 0 o o s o o 0 s 8w s u o} 90€e ¢ » o o u o s . )
¢ .9 . . . . [ ¢ . . . >
t 1) 7T . . . . ) { . . . )
12000 o o o9 & v e aTe o e ¢ 00 0 s o0 0 s s v s aw o) 1200e o o o o s 3 o . '
( . . . . . ) { . . . )
¢ « 9 . . M . ) t . . . )
1906, o o + 9 o T oo 0 a 506 e s v e oo s 800 03) 150€e ¢ o« o o o o o @ . )
] B 9 .7 . . . ) ( . - . )
¢ « 9 . 7 . . . ) t . . « )
180, « 9 o o 8 o7 ot 0o a0 e s s s v e s s e e s ) L180€e o « o o o o » o5s o o ok v o0 0 0o v ofs 0 00 o v o b
(roa= e LT TR L LY LR R DR ) [ R L T e L L L e N LR L} ]

(1) 58 eg 939 70

60 0 0 24 ed 80 0
OLTA/E BAND SPL (38) PSIL (D9) JASLA (DIN) OASPL (D) PNLT (PNDH)

A - W~ - S -




_ o e — = T T ™ .
(emesnscmccecncenanernaretersecomsmacenan ramanocan commnan .- .- cemecncncanean)
( FIGURES NORMALIZED FARFIELD NOISE LEVELS JYOENTIFICATIONS 1
¢ ) )
« ¥ DISTANCE = 100 vETERS ) OMFGA 1.4 )
(- B b T T D e IR LA L I TR T PO
t NOISE SDURCE/SUBJECT: ( UPERATION® ) METEOROLOGYS ) RUN D& )
« F=15 ATRCKAFT IN THE « AFTERBURNER PONER (921} ) TEMP N c ) )
< TEXAS ASE MUSH MOUSE « SINGLE ENGINE ) BAR PRESS = 760 M HG } 26 oCT 83 )
« F100-Pu~100 ENGINE « GROUND RUNUP IN THE ) REL WIMIO = 70 % ) )
« FAR FISLD NOISE ¢ TEXAS ASE HUSM HOQUSE ) ) PAGE 6 )
(---—-- emenas - s Pmesanecsecrewn - '
1 s 31.5 HZ 2 = 63 M2 3 = 125 M2 & = 250 W2 5 = 500 W2 6 = 1080 M2
(eevmccccnccasunsonoercmecnvccesmesm snmacrcrnsssmoncananvann) (eremcanemcccencenccconnnnns ——e)
B(e o o o s s s 8 o o s v o s e s oM ol oaeeoenoeoe Do o o o s 0 o o o c et e s s e eas e s e}
¢ . . . 3 . . ) ( . . . . . )
« . . . 3 1. . ) ¢ . . . . . )
300e ¢ o o s o o o a o0 v o o0 +30 0 1. re s o 30(c o o o o0 oo e e e e s e e e e
¢ . . . 3 . 1 . ) « . . . . . )
« . . . 3 . . . ) t . . . . . )
B00e o o o o o s s o o n a e a3 04 . e e ) B0(e o « o o % o o s e e e s e s e e s s
t . . . 3 . . . ) ¢ . . . . . )
¢ . . . 3 . . . ) t . . . . . )
F0le « 2 s s o o s s o s o 0 o a ool . e o0 n) 90€ o v s o o 0 0 s e v e e e e e e el
« . . . . . 1. ) ¢ . . . . . )
i . . . . . 1 ) < . . . . . )
12000 o o o o s o a o ¢ s o o a s o oo . sl 12000 o v o o o « o o s s e e e e e e
‘ . . . . 1 ) ¢ . . . . . )
a t . . . . 1. ) « . . . . . )
N 150€e o o o o ¢ o o o o o o s o o oo e 1) 1500e o o s o o o o o e
6 € . . . . e 1) I . . . . . )
L ¢ . . . . a0 ¢ . . . . . )
E 180(c o ¢ o o s o o ¢ o s o o a v o 3. Y 180€e o o o o o o o o e e e st e s e e s s
(ewermssacrscvccs e L LI L P Y L L LT TSP LY § {ow= bttt |
1 S0 60 70 20 90 100 5 LY 70 Y 99 100
N UCTAVE BAND SPL (08) OCYAVE GAND SPL (DB)
[}
€ 7 = 2000 M2 8 = «0DD WZ 9 = 8000 W2 S = PSIL A = OASLA 0 = OASPL P s PNLT
[ [EX LT -———an B e LT L D P Py ] e R L —-me=)
R 00e o o o9¢ oL o o 6 0 o oTa s ¢ 0 o 6 a e o 0 0 v o 0o ol . .. e e nd
£ ' . . b4 . . . H . )
£ ‘ 9 . 7. . . . : . )
S 300 .« 4 3. D 2 . e . e e e wd
( .9 . 7. . . . . )
( 9 . r . . . . ) . )
64¢. . 9. D e .. [P
< .3 .7 . . . . ) . 3
t . 9 . 7 . . . . ) . )
9¢¢. . .9, IS ZUP e e s e e st e e ) . . cee )
¢ 9 .7 . . . . ) . )
t 9, . r . . . . ) . )
1200, « 9 o S | - .o o
¢ 9 7 . . . . ) . )
« 9 N [ . . . ) . )
1501, . .9. O .. PP
« 9 .7 . . . . ) . )
¢ ) .7 . . . . ) . )
180(. o & 49, B e v e e e

(eecacencrcncnsvervrocnnrrrnonturencas snanesstnaacauctnasnon)

56 70 80 90 100
OCTAVE BAND SPL (OB)

60
PSIL (DB

90

0 80
OASLA (03A) OASPL (DB)

P

vorconneoncsw)

100 110
PYLT (PNDB)




[ P PSSR IS SR R S R S IR SRR e D e T PP O}

( FIGURES OVERALL SOUND PRESSURE LEVEL (0ASPL) YIDENTIFICATIONS )
[ EQUAL LEVEL CONTOURS (DB) ) )
[ ¢ )} OMEGA t.& )
(eecemcccrscncacacncca —cemesa Sreeeccactescncnenceccanacan mrvesrescsscscscanscnerencsas oo ) YEST BF-704-001 )
( NOISE SOURCE/SUBJECTS ( OFERATIONS ) METEOROLOGYS ) RUN 01 )
( F-15 AIRCRAFT IN THE ( IDLE PONER (68X) ) TEMP = 15 ¢ ) )
( TEXAS ASE NUSH HOUSE ( SINGLE ENGINE ) BAR PRESS = ,760 M HG ) 26 OCT 81 )
( F100-PW-100 ENGINE ( GROUND RUNUP IN THE ) REL HUNID = 70 % ) )
¢ FAR FIELD NOISE ( TEXAS ASE HUSH HOUSE ) ) PAGF 13 )
(vrcvccnvencnccavsavscscanevecncavcans -— - P L R L Y et Y Ll P L L L T R R e D L T Y |
(~w=vcvoscccnconacccas e LR L S L LD LRI LI R e bl Dbl AL L bl LS L T -==) POINT o8
0 leesvevcoceEavrconssQeosvecseConsoorsofonsnsaAincsosossaccrencsscssrnsoscssasesnsasccscsncscsnsesl L} “5
(o o o . . . . . . .« . P 8 50
18 (0 o ™ 8 A . P T - 55
Ce W . g . 3 . e e e .y D 50
20 (o . o gD Ce . A . . . . . ) € 65
(e o o . . . . . . . ) F rTe
30 (eoencsesnscsEnanes oQC...""'Q.. ss0evsseseveccssssensssssssccsessvences) G 75
e o . . . . . . o« o e )
0 (e 0 NR € . <600 © ° AL . e e e e
€ ¢ o . . - . . . . . . . . . . e o )
A 50 (. . P . . o€ . . e v C . . « AL . . o . o)
N { . - . - . . . . . . . . . . . . ]
G 60 f(eoonsscesss eEovevesssofecacscnceCocearans -.-.-‘o.---.-.-.---.-......-.-a....-d
L (o o . . . q§-‘ . . . . . . . . . o)
E 70 (e« o . . «E . D. e« +»C « A . . . “« . . )
{ » o . . . . « e . . . . . « s o)
I 80 (. . . . « E . « « C. « A . . .« e o )
N (o . . . . . . . . . . . . o . )
90 Ceescocncns eseCivencecssfesccecseclonncvoncfecccccePhooconrsnsnesrsoncsvessscaniances)
0 (e o . . . . . . o . . . . .« o)
€ 100 (. . . « E . e Ce . «A N . . . . .}
G [ 3 . . . . . . . . . . . . « o .}
R 110 ( « o . « E o . c . . A . . B « . . )
€ (e o g . . . ° . 4’4'8 . . . . . « )
E 120 (vsvecsasnsacsetsososfecvscossfenssaccaelocosccacBranosssclucecsvrosacenceosorsacanossasssonnonsl)
S o o . . . o . . g\ . o . . . . « . v )
130 (. . . Ee . o ¢ %- . A . . . . R o)
(e & . . . . . . " . . . . . ¢« o . )
160 ( « o . Ee . « C . S « A . . . . o e o)
€ o o . . . . . DI . . . . . . . e . )
150 (eesvevenssvevscecsEecocosssefonrannsesCossosscosfrrosescelerecrsonssanacssarcsncssasancoscrsssl
(e & . . . . . . . . . . . . P .}
160 (. . . '. « E e« Co o . oA . . B « . o)
(o o . . . . . . . . . . o o)
170 ( « o . £ . c - . A . B - . . ]
(e o . . ﬁ . . ‘/n . . . . . . P .}
180 fevecasessevoevrsDocoscesslonsssssaBacessshesencccnsscocence essencsone . }
[ R b e A ekttt L LD L LY LT P P T N T 1)

5 6 8 1 1.5 3

2
100 1000
DISTANCE FROM SOQURCE (METERS)

b 5 6 8 1 1.5 2 3




ESEARCH LAB  WRIGHTPATT==ETC F/G 20/1

AD=All8 773 AIR FORCE AEhOSPACE MEDICAL R

USAF BIOENVIRONMENTAL NOISE DATA HANDROOK. VOLUME 172, HUSH=HOU=-=ETC (1)
JUL 82 R A LEEr T 1 RAUs C JONES

UNCLASSIFIED AMRL=TR=75-50=VOL=172 -

Nt

IIIIIIIIII IIIII

25 9




[T PRI RS S T T L T e i |

¢ FIGUREY OYVERALL SOUND PRESSURE LEVEL {OASPL) JIOENTIFICATIONS )
{ EQUAL LEVEL CONTOURS (0B) } )
{ * ) OMEGA 1.4 )
(mectoaccrcccecmc s ace et e cce et e s e s s e e e ce s er s ceesesecensacnas aneace) TEST BF-T704~001 )
( NOISEs SOURCE/SUBJECTS ( OPERATIONS )} METEQOROLOGYS } RUN D2 )
( F=15 AIFCRAFT IN THF { 80% RPM ) TEMP = 15 C ) )
( TEXAS ASE HUSH HOUSE t SINGLE ENGINE ) DAR PRESS = 760 M H5 )} 26 oCr 81 )
( F100-PH-100 ENGINE { GROUND RUNUP IN THE ) REL HUMID = 70 % ) )
( FAR FIELD NOISE ( TEXAS ASE HUSH HOUSE ) ) PAGE 13 )
[Sebdeddndtd bttt inhd e Lt L S Lttt bt e L i b e Ll Ll D it bl bl b L h bl e veccecreracaas)
(=co-oe- oeeresorcertcn v anne you o Lt Sesssspesssmeessoss meecccrerscccecccemramea=) POINT D8
0 (eeseccccnvososseBosssvecsgfosccacccsEonncccasePoceccrceloceorrsaPrecsssccsBoccsconssnscsces) A &5
{ « o . . . . . . / . . ¢« o o) 8 50
10 o . G . . « Co . . A . . . . . ) c 55
{ ¢« o . . . . . . j . . . o e o) D 60
20 (o o e G o o . e C o« . . . « ) € 65
(o o . . . - . . . . . . e . ) F re
30 (ceceecesceseasBGosnsone . ¢s¢Coeencss LR rrryy | G 7%
(e o - . . . . . . . . « . . ) H L1
40 (. . ) . . . . . o . o e o) I 85
[ . . . . . . . . . . . .}
A 50 (. . . G . . o « Co « A . . * s o)
N e o . . . . . . . . . . « . )
6 60 lececososcccsebocnnesns . - eeeCevcncee veollocscssncavsosssnsonacel
L (e o . . . . . . . . . DR o)
E 70 (.« o . . . . o€ o . . . . L} « e . )
s e o . f. . o e o ] 2150 « e e o)
1 80 (. . . . . [ . . . . L} “ . O ]
N e . . . . o . . . . . . « e o)
90 (eosersrens st secsase esesEesessessslecsnescsCocccccfBecevscccshacssncsescrcesld
0 (e . . . . « e . . . . . . . .}
E 100 (. . . . . . & o . c . . A o . « )
G { o . . - . . . . . . . . . * e . )
R 110 (. . . . . . « Eo . «C . . « Ao . .« )
[3 e« . '-\ . . . . e . . . . . . e « )
E 120 (eececsovesccvcrtlocseocicebocovnane eeceessEscssccesfeacccaclonccen ecesseRennrevoneecsl
S s o . . . . . o e . . . . . . e o)
130 (. . . . . G - ¢ oF . . « C . Q . A . o)
. o . . soo . . . . . . . . . . . )
140 ( . . I. . . « 6 . e o E. . C . . oA o o )
(e o . . . . . o e . . . . « e . )
150 (eecessovesnccsorelosseovesebocovacase evasEecessecscfeesoslocravnseFerovseecalocacsnenns)
{ e o . . . . . . . . . . . . .}
160 (. . . . . e 6 . e o E . -G . Ae o . )
(o o . . . . . ¢« . . . . Y « )
170 ( « . . . 6 - e € . . oC - LY o)
[ . - . . . o . . . . * o o)
180 (eccccscncslnccccssee escesvveBocccecves eecsessebescnsssBqeecCocccncee seesscchesevesd)
[ el e b DD DD e D it bbb ldd m——-e)
S o 8 1 1.5 2 3 L} 5 6 8 1 1.5 2 3 * 5 6 8
100 1000
DISTANCE FROM SOURCE (METERS)
P [
!
{
.
!
i
L — —— - = a—— - -




————————————— -~

(eeemtecccccaccoccn ceanvrrerr e et e a e e e h e A eeree e —_mae e . .- cemscncne ceescemmemmcansssasnan ~ea)
( FIGURES OVERALL SOUND PKESSURE LEVEL (0ASPL) YICENTIFICATIONS )
( 3 2 EQUAL LEVEL CONTOURS (T3) ) )
( * ) OMEGA 1.h )
(e e et e e C e st e Mt s e e r e e e m e e n et e e e e rf e dr e c e cem e st camacersmaracneronnseas) TEST BF-700~00% )
{ NOISE SOURCE/SU3JECT ( OPERATIONS ) METEOROLOGY: ) RUN 03 )
( F=15 AIRCRAFT IN THE ( MILITARY POWER (927) ) TENP = 15 C ) H
( TEXAS ASE HUSH HOUSE ( SINGLE ENGINE ) BAR PRESS = 760 M H; ) 26 OCT 81 )
( F100~-PWN-100 ENGINFE { GROUND RUNUP IN THE ) REL HUMID = 70 % } )
( FAR FIELO NOISE ( TEXAS ASE HUSH HOUSE ) ) PAGE )
(mcwececcemavrcncavrcaccaa LD E LRI PR P L e L L T R P P R T P P L LR P LR LR R T L X))
(cmeetecmcccca s re st e e A et e N e L AN r e N te s mer e s rrt v e e e st Tt ev e ssceasmaanacacane) POINT Je
0 (secevcracsefocencancesdevcosevocfocoeccocFaccovavecfoscecrecealececrceProsncereaBocecoscccePes) A 50
{ . . . . . . . . . . . . . . o ) 8 55
10 (.« o . . H . - . oF . . 0 . « B . . . ) c (Y]
(. . . . . . . . . . . . . o) 0 65
20 (o o . He . . . F . . D . . 3. - o} E 70
€« o . . . . . . . . . . . e ) (3 14
30 (rececevcsndoceccncccaHriosnsen veseceFoscecrvesfesceacccesDocesne eeeBessoscnse .o G a0
(o o . . . . . . . . . o) ] 8s
40 (.« . . . o . . F . . « B . . . ) I 90
(¢ . - . . 9 . . . . . . . ) J 95
A 50 ( « . . . « 4 F . D . . 3 . S |
N { . . . . . . . . . . . . o)
[ 60 (seecvecssvenlproccccocHosesseesse FooveasosslecseccsceDococs seeeBesernssscfoces)
L (o o . b - - . . . . . . . )
E 70 (. . . . oM . . F 70- o . « 3 . <)
€ e o . . . . . . . . ¢ o )
I 30 (. . . . « H . « F . 0. . « 8 o)
N €« o . . . . . . . . s o o)
S0 (revsvecnssncsce seceoHovoone seeeFecnses eoales cesvsssseBoccccced)
0 e & . . . . . . . . o o . )
€ 100 (. o J . . [ . e « 0. . ¢ Be o)
6 (s o . . . . « o . . . ¢ . )
R 110 (o o Je . ¢« H . . . « D o . «8 . |
E { « o . . . . . e . . . s e . )
E 120 (eecevesevedove essssssseles eesscesseFoocconcsfeseesDevesnee eesvescseBacces)
S o o . . ” . . . e . . . . . . )
130 (« & J . . H . . o F « 0 & . o Be o)
e o . . . . .« o . . . » s . o)
140 (o . . . e H . e o+ F o « D . + B, . )
(e o . . . . °« o . . . . . . o}
150 (eecescecccdone sessavcesMes esssvese’ eseeslececcns esoseveeBosecans)
o o . . . . « . . . . . . e o)
160 ( « o ) . ¢« H - . e Feo « D . . e By o)
(e o . . . . o« o . . . - . . . . )
170 ¢ . o o . H . .« o oF s 0 . » . <« Be o)
(e . . . . . DR . . . . . . e P |

180

seseeceacHoveoovoseFecessessFosresessfaveeDonascoccalennsncresBevesecs)

(erccccccmctcncerce s ceevr e r T st s tea s e Srvemstaefmasshemrecsrnesmenmetasts e ascasanaaea)

5 6 8 1 1.5 2 3 L] 5 & 8 1 1.5 2 3 L 5 6 3
100

(sevavcecacdosoccscee

1000
DISTANCE FROM SOURCE (METERS)

J i

A gges B A e T



L ST T I T e e -

(eeeecccmccscccccdcnccana- teessececsssasnae secseccesccraccccacccacs weescccsvoscoreecan esememccaca bbbt bbb Sl |
( FIGURES OVERALL SOUND PRESSURE LEVEL (0ASPL) YIDENTIFICATIONS )
t 3 2 EQUAL LEVEL CONTOURS (08) ) )
( . ) OMEGA 1.4 )
(evooreevene= cecsecnee- bl LAl it e b bt it bt i bl s L DAL S L L bt e L R L L Seccenmcacccccnan ) TESY BF~704-031)
( NOISE SCURCE/SUBJESTS { OFERATIONG } METEOROLOGY? }) RUN 06 )
( F=15 AIRGRAFT IN THE ( AFTERBURNER POWEK €927%) ) TEMP = 15 C ) )
( TEXAS ASE HUSH HOUSE ( SINGLE ENGINE ) BAR PRESS = .760 M G ) 26 OCT #1 )
( F100~PW=100 ENGINE ( GROUND RUNUP IN THE ) REL HUMIO = 70 % ) )
( FAR FIELJ NOISE ¢ TEXAS ASE HUSH HOUSE ) } PAGE 13 )
(eccacccanccncccnea ~—me—- LA e Ll L LS el ~eesscceccecaccne R e bbbl DL R LR L L L b D hd }
(eweccerccnacccnccasccccnsannconas veeecssscsccnnas creessncnan= erescctsncancccscsnancnancces=e) POINT 08
[ {eevecscencsccnnsoMecenvovsefoscocersseFesevecccefocvrccoseloseseoslocccnceseBrrccococefoccnsnns) A 0
(e . . . 2 . . . . . ) . o) 8 65
20 (. o . oM . . e F o . . B . . O | [ 70
Ceo o . . . ‘ . . . . . . t . o) 0 5
20 ( + . . e« H . o« F o Y - . 8. . . o) E a0
o o . . . & . . « o . . . . . ) F 85
30 (eevecconcsscccecHeoocessoeQececesaceFecesanse evecseebBococecscoBencecces)d G 90
(o . . . .\ . . o« . . . e\ o) H 95
W0 (o . . . H . . . F « . 3 . o Re o) I 1l
(e o . . . . . . . . . . . . o) J 105
A 50 (. . \\ . He . . o F o & o « B ) 60 o)
N S N N\ STl N,
G 60 (essevesecealocasecceccHecesosesslgecscacseaFena eCoesossssalesvecconsloneel
L (o . \. . . . LRERY . . . . . . )
€ 70 (. . « I « H . . oF o . . o 3 e o)
{ o« o . . . . . . . a . -\100 . . o k. )
1 80 (. . . . oH . - e « F . . od . . s 8. « ?
N (e o . . . . . . a . . i 80 . . . « o)
90 (eevsvesencnsaccneligocceceesHoesooosoca@pencocssFascressnsfecnroeDococnsssslocessssseBocasnonss)
3] { . . . . \. . . . . . . \- . ) . . . o)
€ 100 (o o o . . H . . . oF . . De . . . B . )
G ( . - L] L . . . . . L] . i. . L] \ . - L] . )
R 113 ¢ . o J . . . He . « F & . 3 . . s B |
€ U IS L I O S
€ 120 CescvecccevosdoccvevesoloveccrcocHeoeooooaaPoovacssceFssonessboscolevesescconslocecssoccBiasnss)
s PR Pt AN SRR PRt
136 ¢ . . e J . . . He - fo . oF . . D. -f . s 8 o)
(e . . . . . « . . . . . . . . . )
160 o oo 100- H oo e R o oF .« 0. . « . B o)
( . L] L] L - L) L] \ . L] . L3 - . . L] - . ’
150 (eosecsvssseodonccocsschossssesceocrscovseeGoenacecossFononee eesDescscenceliovee i0essBeennnns)
( . L] L] . . . L] L] L] L] . L L] L] - L] . . )
160 (o . J . «H . o po e Fe . D. . i . « B . )
( . L . . . . . . . . . . . L . L . . )
170 € o o o Je . L] . oy o o« F o . De. . . « B o)
(. . . . . . . . . . . . Q\En . . . )
160 ‘..l..'..l.....'J.'....l.l ..'......Nl...l".. .......F..'.I. .."‘0..‘...'.. ..'."...8‘...)

(eecctcvaccncnercnancrrnoceacncrsrccncea s actrecsstastraneseras s e c et e can e ac e tem e memeaeeea)

5 & L] 1 1.5 2 3 [
100

£ 6 8 1 1.5 2 3 1)
1000

OISTANCE FROM SOURE (METERS)

5 6 8



el o SIS -
LT

(eecmccccascosraneratsas saenre te st er s aaeaeaeeress ftentact e tartre trarate rereee areeesen sae s -)
( FIGURES C-~WEIGHTED OVERALL SOUND LEVEL (OASLC) YIDENTIFICATIONS

[{ 3 3 EQUAL LEVEL CONTOURS (08BC) )

t . )} OMEGA 1.4

(ecececcccnrnaccnccrcasnnmrccanencmcranssranremencenrmectcerseanavesessssssenresnsmnaanasanesme) TEST BF-T706~001

)
]
)
)
{ NOISE SOURCE/SUBJECT? { OPERATIONS ) METEOROLOGY? “JN 02 )
]
)
)

( F=15 AIKCRAFT IN THE ( IOLE POWER (68%) ) TENP = 15 €
TEXAS ASE HUSH HOUSE ) SINGLE ENGINE BAR PRESS = 760 M N3

4 ) 26 OCT 81
[} F100-PH-180 ENGINE ( GROUND RUNUP IN THE ) REL MUMID = 70 X

( )

{

- -

FAR FIELD NOISE ( TEXAS ASE HUSH HOUSE ) PAGE 14 )

O -= -- eccsscvancrasancnenencanan)

(rmcvoctcacmcastcssn st arcernessenraes acoc et e tacceccncateanaccnet e e v cacentae nannen

. ‘.......‘.E....... ...'..‘...................'.'...'.............‘........' ‘ .s
‘ L] . . L) . . L . - . L] L] . . . , B ’.
1 t. . . . . . . . e o . ) c 55
Ca & . . . . - . .« .} ] [ 1)
20 (. . . . A . . . . * o o) € 63
(o o . '- . . . . . s o . ) F 70
30 “....l...'.... ’............"..'...................'..'..........’....,
( - . - . L) L L] L] L] - . L] ,
“n ( - . - . L[] L . . * L] L) . ‘
(o o . . . . . . . « o)
. su ( L] L] . . L] . L] L] . L] . - L) L] )
N (o o . . . . . . . o O |
G 60 (’."...... L] ........c....‘... ....l.ﬂ"......‘.‘.Q‘....“'..'.....'.........'....)
L (o o . . . . . - . . o .}
E 7' ‘ - - L] L ‘. [ ] L) . a - . - '
‘ - L - L L] L] . - . L] . . ,
1 80 (. . . . A . . . . « o . )
N (e . . . . . . . « e o)
90 (.'.-'..'.. E .......‘..' l".......".'.........".....'..'..)
D ‘ Ll L] L] . L] L . . - . . . . . * L] L) . ,
E 100 (. . €& . . C . . f. . a . . . . . « o . )
G ( - . L) - L] . . . - » - L] L L] . L] . L )
R 118 (. £ .o . cC . f « o A&, . - . . . « o O |
e ( . . L] L] L] . - - . . - - » . L] - L] )
E 120 (ececccovccEcccravsocfesescseslronoss R R N N IImmrmmImNmmmIImIoonnmnmmnmTnmon
S (o & . . . .« o . . . . . . . e « )
130 (. . E. . . s o« A . . . . . . . )
( L . L[] L] - - . . L] L . . . . - . ,
1we (. . .« € c . « . LD . . . . . « o o)
‘ . L] . . . L . . L L] . L - . . . )
150 (ecencestcesncsacQiccacseaclavosonssse R R mmImImImnmmmmmnn)
(o o - . . . . . . . . « . )
%0 (. . F . . a . . c e e e
: e . . . . - . . . . . . P . )
170 - . E . . . c L] e. » ‘ . L) L] . . . » L] . )
te Vi 7 . . e e e e
180 (.. . . .
{evemccncscsrcvcanca - -
5 6 4 1 1.5 2 3 b s & ] 1 &

DISTANCE FROM SOURCE (METERS)




1

R wecamsereesmmeeeme—a—— P ~emmmo- cececeevamscaccocacen cvccmmemmcecacseceem e ———— )
( FIGUREY C~WEIGHTED OVERALL SOUNLC LEVEL (0ASLC) ) IDENTIFICATIONS )
( 3 3 EQUAL LEVEL CONTOURS (DBC) ) )
( ¢ ) OMEGA 1.4 )
(ere-cecrrcencrecrecn o =coan ceresscas Ebdabdeded wecessconcas cecemme wecssmerecrmsccncecceonecamm==) TEST BF-T04=~001 )
( NOISE SOUKCE/SUBJECT? ( OFERATIONG } METEOROLOGY? ) RUN @2 }
( F=15 AIKCRAFT IN THE { 807 RPM ) TEMP = 16 C ) )
( TEXAS ASE HUSH HOUSE ( SINGLE ENGINE ) BAR PRESS = 760 M HG ) 26 OCT 81 ’
( F100~PW-100 ENGINE ( GROUND RUNUP IN THE ) REL HUMID = 70 % ) )
( FAR FIELU NOISE ( TEXAS ASE HUSH HOUSE ) } PAGE 1k )
(ememcmmcsccnarnccas e mscc s rrcccs e ce - seececcce= cececee wecccncnene ceerecacesnncne ceencsanarcecn- Rt |
(mecmrcerecccegtoncacecrcncsceema e e rec s se et ac s e e e e artracsssassccncanrmoscessara) POINT D0BC
0 (eevevcorocee /-:.-.-.-E..-..-.-,OnooocnouCnoo-o-.. eeecesesRecssovoncececescsscconcccscenssensns) L} (1]
[ . . . - . . « e 2 - . . . . s . . ) 8 50
10 (s . E. . . L o o . s A . . . . « . . ) c 55
(o & . . . ' . . « . . . . . . . o o) 0 60
20 (. . . E. » . W 2 . . . A . . . . e o .} E 65
(s » . . - . . « . . . . . . . « . o) F 70
30 (eecscoossagFecsvsascsseEoccnsnseDococscsoloccnsscBoscccssAovsssvcscoscoscocasvcscssscncsccncncsl G rs
(o o - - . . . « . . . . . . . ¢ o o) H [T}
40 (. . . E . . ¢« C o o . o« A o . . . « . o)
{ ¢« o . . . . . . « . . . . . . . . . « )
A 56 (. . . 13 . - e Co o . « A . . . . e o o)
N (o o . » » . . o« \ . . . . . « . )
G 60 (sececcseccee cessees . evsesssessssrssscscevscccsssccs)
L (o . . . . . . . . . . e . )
£ 70 C & Y . E . » « A . . . . o)
(o . . . . . . . . . . . . )
I 80 (. 6 . « E . . oA . . . o o o ?
N €« o . - . . - . . . o e o)
90 (seecceeeGenene secs€ocencnne eAessscscsovcesctsserecesscenns)
D (o o . . . . B . . ’ . o e o)
€ 100 ¢ . . 1 . £ . . « A . . . « e .« ?
G €. . . . . . . . . - . e o o)
R 110 ¢ . . « G o . € . . « A . . . e o)
€ (o o . . . . . . . . « e o)
€ 120 (encsscsrncnces eeeEee sosReceosrvsessescssevssnsensass)
S ( « . . . . . . . « o o)
130 ( o o « G E . Ao . . « o o )
t o o . . . . . . . o« o o)
140 (.o . . . . £ . A . . e o o)
{ « o . . . . i . . . . o o)
150 {snencsccesscnssce veEavseee esssheossessnscsssssecsncsenssessl
(o o . . . . 1 . . . L o)
160 ( « . - . €. L} . . * o . J
{ o« o . . . . . . . > o . )
170 (o o . . v E . . . . o e o)
(o o . . . . . . . . . o)
( .

180

[
DISTANCE FROM SOURCE (METERS)

Ao - W 8 Sneee




(mmmeae- ceeememmmcaaa B B e e D e wmesceecccccemcncenonann)
( FIGURES C-WEIGHTED OVERALL SOUNC LEVEL (0ASLC} )IDENTIFICATIONS )
¢ 3.3 EQUAL LEVEL CONTOURS (DBC) ) )
( ) OMEGA 1.4 )
(emeccccccaccnnees ————- e ————— c—aca- eemmeemecenccacaaa- cemmmmm——- ceecemecccraccccaan) TEST BF-704-001 )
{ NUISE SOURCE/SJUBJECTS ( OFERATIONS ) METEOROLOGY: ) RUN 03 )
(  F-15 AIFCRAFT IN THE (  MILITARY POWER (92%) ) TEWP = 185 ¢ ) )
¢ TEXAS ASE HUSH MOUSE {  SINGLE ENGINE ) BAR PRESS = .760 M 3 ) 26 OCT 81 )
(  F100-PH-100 ENGINE (  GROUND RUMUP IN THE ) PLL HUMID = 70 % ) )
(  FAR FIELD NOISE (  TEXAS ASE HUSH HOUSE ) ) PAGE 14 )
(mmmmmean cemmemem—aan B e B B Tt e L S TR N -)

(smecmmme e cmsececse e crmcesescececeeesesecececesseeescccmecaane B RO LR eeesee-a) SOINT DAC

0 leoceseervssossooHososesoreBososscaccfooeesoccefacsescsoDocecsolCrnscccsPococsecesBhocccncnsass) A [T

{ « o . . . . . e . . . . . o e o) B S50

10 ¢« . . . Ge . . Es . o . A, . . ) c 55

(« o . . . . - .« e . . ‘ . . . e .o ) 0 L)

20 (o . . . . G . « oE . . . A . . o) E 65

(o o . . . . . « e . . . . . o } F ro

30 (ecesscesoccsnese eseeebescnces essvseEercen oo . esesccncas) 6 14

Ca . . . . . . e o . . . . o) H 80

0 (. . . . . « G . e o £ . . . e o) 1 8s

(e o . . . . . o e . . . . « ) J 30
A 50 (. o oI . . G . « . 3 . . A . .« )
N (¢ o . . . . . . . . . . o« . P ]
6 60 fesseoesoaele- - Reesseeoebace sesvesesErrcecesQeseaCoancrncse Aceocsaose)
L (o . . . . \ . . . . . . v . « )
€ 70 €« . . I . . 6 e Re . E. c . « oA . )
(e« o . . . . - o Je . . . . e e . )
1 80 (. . I . . G o g « Eo . . « o« A L))
N (o o . . . . . of o . . w . . . e o« )
90 leecvsesecsssnelcsecnne eecenceoBGasvocccelgecsesecosbraccseelecseConnnces seeshocsss)
0 e . . . . . . . . o . . . e P
€ 109 (o« o . e 1 . . . G . . . ¢ E . . . . . A, )
6 (o o . . . c.\ . . . e . n! . . . . )
R 110 (¢ s o . . ) S . . G . e o E . . . e <« A )
E { ¢ o . . . . . - « . . . . . . . )
E 120 (eeoeesecedosessvecelocenves sooeoebossevaveeforesvoceEecsePevecncelons ssssecssshy,)
S e . . . . - . . e . . . . . . )
130 (. . . I . . . [ « . E . . « . A, )
(o o . . . . . . . . . o . T o}
160 (o . . . I . . . G « s .« E «C . e o A )
o o . . . . . . e . . . . e o)
150 (eeesevvecdossccrecolocecees seseseeBecessasesfocceceefacnoDdecscecConas sssesnehe)
(o . . . . . « o . . . . e . )
160 ( « o . | ) . . G e . « E «C . e o+ A L)
€« ”- . . . . P . . . o o . )
170 (.« o . . I . . o Go o . E . % . . . . A)
te o ) . . . 1 o e . . . of o o)
180 (sesevcoscofuocescscolsnvvacoeeWesonsoonoooboososossPoscocsEanasDececcsbronsncaceBannceenecehii)
[EL TP L P P R L e R R e e e L R P P e LS R L LT S ettt L L L L L DRl L Lt e e Ll D Lt )

5 6 [] 1 1.5 2 3 L3 5 6 8 1 1.5 2 3 . S 6 8
100 1000

DISTANCE FROM SQURCE (METERS)




(eweccccsmsomcccccanascsncmmcn sccanammecamaemascensmeoerananenaeeean e mamecscecsecaceencroscarememesmeoonnnaa)
¢ FIGURES C-WEIGHTED OVERALL SOUNC LEVEL (OASLC) ' JIDENTIFICATIONS )
( 3 3 EQUAL LEVEL CONTOURS (DBC) ) }
( ) OMEGA 1.4 )
(eecceccccccnnccancan serscescs s vecsscs et ancnas AL E L L e el sl d el cemcaceveccccas) TEST BF=706~001 )
( NOISE SOUPCEISUBJECTI ( OPERATIONS ) METEZOROLOGY? ) FUN 0O )
¢ F=15 AIRCRAFT IN THE ( AFTERK3URNER POWER (92X ) TEMP = 15 C \ )
( TEXAS ASE HUSH HOUSE ( SINGLE ENGINE ) BAF O9RESS = 760 M 5 ) 26 OCT *3 )
¢ F100-PH~180 ENGINE { GRNUND RUNUP IN THE ) REL HUMID = 70 % ) )
{ FAR FIELD NOISE € TEXAS ASE HUSH HOUSE ) ) PAGE 1« )
[ T T e L L T R T R R L L PR L R e AR )]
(merocccdacescancccncraccccncccncdrcconcacnanan ceecsccnseman EEEAd Rdhid weeescecccccnende ~==e=) PGI+1 DAC
@ (eovescoedscsosalsvcscscceHocvsssogPoecscscncsoFocsvecsafececsselonsccfoccccccccBocecasccefencess) A 50
{ ¢« o . x . . . . - . . . . . o) a 55
10 (. . . «H . « Fo o . o . . ] . . o) C 69
(o o . \n . . o « . . . . . . ] 2 65
20 (. . . o« 1 . . F oo . D. 0 « B . . o) 13 To
( . . . . . . e . . \ . . . o} F 14 ]
30 {eevonecqocsne seeenssasMHoecvacceesBsoosnssesFoccosssntoscsecDesereBoosococasBoseeansns vecas) G 80
Co o o 0 e . \ e e e o « o« JABgg-r n as
W0 (. . . . \ . H . . « F . 2 . . Se « e ) I 30
(e o . . . . . o ¢« o . . . . . « o o) 4 935
A 50 (o . . I . « H . « o« F . «D . . B . . . ) K 100
N (o o« \ . . A N \ . . e e \\)
G 60 fecvenccqoenacsccee vevosassoHeoeescsneBoocccecaFoctsoveselicecDocorocelovacasseaBacovannanns
L ( o o . . \ . . \ . . . o e . )
3 70 (o o o Je « L He «J . . 8 . )
(o« o . . . \- . . . « . o )
I 80 (. . - J . - o H i 0 . « o8 o)
N (o o . . . . . . . . o )
90 (..l‘!co'o.n-..uu‘n-oool--n\ wesessssHosonsass ssesse ]ootooonoo.-.ooc edseBorens)
0 [ . \o . . o\ . ] . . . . .
€ 100 (o o . Je . . F o . 2 . . « 8
G . . ‘ . . . . . . . . « . . )
R 110 (.« -‘ . J . . F . . . . . . .}
13 { e« o . . . . . . . . . . . o)
E 120 (eevcvscose oooo-co--Jc.coa---f.o-noo--oﬁo.oooc.o eseeFasaboscecsecDosrcececsBecsnssenns)
S (o o .r ) . . nw . . . . . . . s )
130 (o o K . J . I. F W€ . b I . . e B8
(o .\ . . . ‘. ! . . o . . )
180 ( + . . oJd . F . D . . . 8. )
Co o . \100 . . . . . N o
150 (eeencssgecnsae secssseodosvecsnne eoeeFanssbessssceloocsvonccGoesscasesas)
(s » . T . . . . . . . . )
160 (o o . . J F . . De . . o)
(e . IK . . . ! . . . . o)
170 { o . . . F o . D . . . o)
Co \ . \ . . & . . . . .
180 (oo-o.-no---uo--- -----oo-oJc-o-o-o- RevoocosoeosHoceosoeBoseeFacesBacesoscesDocvenseoeDesscsns)
[EX XL T R L e R L R el Ll Ll L LI bt Dl DL Ll R et bttt & Edadddadnd csacccrnssccane cecevewewn)
5 6 8 1 1.5 2 3 - 5 6 ] 1 1.5 2 3 L] 3 6 8
100 1000
OISTANCE FROM SOURZE (METERS)
.
+
!
)
A P - cee - - , -- - e - —




[ b T o e L T T T D L L LT Ty

JTOENTIFICATIONS
]

( FIGURES A-WEIGHTED OVERALL SOUNC LEVEL (OASLA)
( 34 EQUAL LEVEL CONTOURS ((BA)
¢ o

)

(mcecmeccccocecsrcscncemcsrcaneacataccetencenteatce e aareenmSeacsccenctesatactsensnseensenns)

{ KIISE SOUFCE/SUBJECT: ( OPERATIONS ) METEORNLOGY?

( F=15 ATIRURAFT IN THE ( IOLE POWER (€8%) ) TEMP L 15
( TEXAS ASE HUSH HOUSE ( SINGLE ENGINF ) SAF PRESS = .760
{ F100-PH-100 ENGINE ( GROUND RUNUP IN 1THE ) REL HUMID = 70
{ FAR FIELD NOISE ( TEXAS ASE HUSH HOUSE )

(R R L LR TR e LR LT P e R L R L A L L L PR R I L LR L R L E L T T 2

c

M M3

%

)
)
]
)
)

OMEGA

1.4

RUN 01

26 OCT 81

PAGE

)
)
)
TEST BF-706-001 )
)
}
)
)

15

)

erescercwctcsssncnetavecanonnn]

(XXX

seese

4 6 8 & o ¢ 4 © 4 4 e 0 8 &8 2 0 5 2 * 0 2 8 s s % s 0 0 5 0 s 0 00

&

scssvessscses)

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
-
.
-
.
.
.
.
.
.

A

.

Pt 2 e 6 ¢ 2 0 5 * & % 6 0 0 ¢ 2 8 2 S 0 8 8 s B S B SO e 0t s s e

esse

seee

@ ¢ 8 8 5 4 % 5 % e e 8 8 8 e &8 4 4 8 B G 8 4GP e s e e e e s
.
- S e e W W s P e e e e P NP e WP N e e e e W S e W e we w w

eese

cemeaa)

A 45
8 S0
c 55
0 690

(cermeccacen e e m e A . e A R e e A N A et e R Seec e e TS Ar e rar " reescsesrnesccanemne=) OOINT D3A
¢ {nassacsvsasessocescsslocccocPecceossBoccnssesssecvscossessvessocsscscscanse
(¢ o A . . e . . . . . .
18 (. . . A . . « v . . . . .
( - . - L] . L[] . . L] L . .
26 (. . . . s o . . . . .
( - . . - . . . L] . . . -
3“ ‘...-....'....... ...'...‘.....'.'...l.l..‘......‘..I‘-'.....'.'.......‘..
{ o o . - . . o e . . . . .
h' ( L L . n . . - Ll . L] . - -
£ o o . . . . s - . . . .
A 58 (. . . - . . . e . - . . .
“ ( . L[] . . . . . L] . L] . . L]
6 60 (eceeccccccse R R N R R P R L R R
L (« & . . . . . s . . . . .
E 70 (o o . . . . ¢ o . . . . .
Ce . . . . « o . . . . .
I 80 (. . . . . . . e . . . . .
N { ¢ o . . . . o« s . . . . .
90 (...‘..."..... LE AN ENENEENNENENENEREEE RN FERENNENNNEN RN NNTNNERRENLENN]
[} e . . . . « . . . . . .
€ 109 (. . . . . ¢ o . . . . .
6 ( L L] t . L] L] . . . . . * L] . L
R 116 (¢ . . . A . . . P . . . . .
E ( L] - L] . - . . . . . L » » »
E 120 (ecscocccceelovoccsatBosvonsaBosoccsssctossossrcacesnssoscssssnostnsscncsscse
s ( . L] . . L] . . L] L . . . . L]
13“ ( L] L] c . L] L] ‘ - . L . . . . . -
{« o . . . . . . .« . . . . . .
10 (. . . . . . . . o« o . . . . .
(e o . . . . . . o« o . . . . .
15“ ‘....l......‘.'l.‘..-l.."..“.....‘.l...-.......l...l...l....l...I...'...
( L . L] - L] . . . . . . . . > .
160 (. o Cc . . « A . . « . . . . . .
( . L] L4 3 L4 L] - . . L] . L] L] - .
170 [N . . A. . . . . e . . . . .
‘ L] . . . - . L . L] L . . L] . .

100 (covecvecorrovernsosesesnosssensonosaesetoneessseetnesonstoncnotonsosoeosssssnasssee
(r—msccccccracwcon= e cacswe e e e - ----- el creemae -
5 6 8 1 1.5 2 3 L3 £ 6 8 1 1.5 2 3
100 1000
DISTANCE FROM SOURCE (METERS)
A ——




1]}

— T T T e

R bl L e T PRy g ey gy g g gy gy ¥

( FIGURES A-WELGHTED NVERALL SOUND LEVEL (OASLA) JIDENTIFICATIONS )
( 3 4 EQUAL LEVFL CONTOURS (CoA) ) )
( d ) OMEGA 1.6 )
(eeccemm et err s sc ce s crt e s e e e r s e e e e st tmcr st e e e ccasssaeramecosceumeno~a) TEST BF-704-001)
{ NUISE SOUKRCE/SUBJECT?® { OFERATION: ) METEOROLOGY?! ) RUN Q2 )
§ F-15 AIRCRAFT IN THE ( 80% RPM ) Temp = 15 C ) )
( TEXAS ASE HUSH HOUSE ( SINGLE ENGINE ) BAR PRESS = 760 % A5 ) 26 OCT 81 )
{ F100-PN=-130 ENGINE ( GROUND RJNUP [N THE ] REL HUMID = 70 % ) )
( FAR FIELO NOISE [} TEXAS ASE HUSH HOUSE ) ) PAGE 15 )
(St et b Ll b R L DL L D bt e L e L LR R L R e D S LRSS S it |
(eeeccreccctnncecccncrmeccencrncecsrccsccesanrr ot s ceace et e rar e n e s e rsemencarecceaaamss) POINT DBA
3 feeecossoccacnseoovasssBoecscsoAeccsrsenasosssostsnsesssnsstocsssscsnssososancsssrcsssnassss) A o5
€« o . . . . I . . . . . . « . . ) B8 50
10 ., . . . A . . P . . . . . . . . .} c 55
. . . . . « . . . . . . . . . )
20 (o . 2 « A . . . e . . . . . . . . o)
(e o . o . . . . . . . . . . . e o)
3° (.l.....'.....c...'...l .......A.....I...I......l'..........‘l..l......'...ll...'..‘...I....)
( . . . . - . L] . . . a . . L] L] . L] )
40 (. . »C « A . . .« 0 . . . . . . . . . )
(o« o . . . . . s . . . . . . e . o« )
A 50 (. o . Ae . . ¢ o . . . . . . . . o)
N ( o o . . . . . . . . . . . . . . )
G bo (...I.'....... ........A........'....l..........‘......'..'.‘......."......................)
L o o . . . . . a . . . . . . . . )
E 6 (. Ce. oA . . “« . . . . . . . . . . )
(o . - . . ¢ . . . . . . . . . e )
I e (. . . . . . « . . . . . . . ¢ . o )
N (e o . . . . . . « e . . . . . . . e o)
L L R N N I nmmnmnmmnmnmnmnmmmmmmIIIImmmIInnmmmmInmmnmnmmmonmnmnsy
4} (e o . . / . . . . « e . . . . . . o . - )
E 100 ¢. . . « A . . « . - . . . . ¢« . o )
G Ce o . /’fﬁ . . . . e e . . . . . . e o)
R 110 (. . . . oA . . . + e . . . . . . . . )
3 (e o . Ro . . . . . . . . . . .« o v )
E 120 f(eoeevecevcosseCocanccrsoBacocrcaPocccecnsocnetoncecnsonnsssssncssscscssasacssassssssnssconss)
S (. . . . ’J. . . . . . . . . . . . . « )
130 (. . c . . . . o e . . . . . . ¢« s )
(o o . . . . T . . . . . . s . o)
10 (. . « C oA - . . . . . . . . . . .o}
(o o . . . . e . . . . . . TS [ |
150 (..'.......c..l.'..'. ..."..l.'..................I.."'.........".........l..",
(o o . . - . . . . . . . . . . . o)
160 (. . . « C oA . . o . . . . . . . e )
( L] . . . . . L] L - L] - L] . L . L] L] ,
179 (. . Ce. . . . . e . . . . . . . o}
Co o g’e___,a e e e e e e . . e e e w4
100 (eeconccnsnse . o)
(cerecceccas -=)

5 6 8 1 L} 1 1.5 2 3 .

© 1000
DISTANCE FROM SOURCE (METERS)




w

(e=emeccaccmcaccecrcrenccenc e s rree e et c e e e e mre s e e mear e et Tecaccatctereeareretsa e mtcactanannnanemanan)

t FIGURES

(
(

(rerrecccacavecccccnasccsnrecnn o= L R LR e EL AL D P e e L R L e P R i ]

( NOISE SOURCE/SUBJECT3

( F=15 AIFCRAFT IN THE ( MILITARY POWER (92%) ) TEMP = 15 C

( TEXAS ASE HUSH HOUSE ( SINGLE ENGINE } 3AR PRESS = 760 M M5

( F100~PW=100 ENGINE ( GROUND PUNUP IN THE ) REL HUMIO = 4 4

( FAR FIELU NOISE { TEXAS ASE HUSH HOUSE }

[T e T LT T VI A PR SR PRI

0
10
20
30
&0
A 50
N
G 60
L
E 70

&0

Z -

90
100
110

120

nmwmmaomeo

130
140
150
1€0
179

180

A-WEIGHTED OVERALL SOUND LEVEL (0ASLA}
FQUAL LEVEL CONTOURS

(C3A)

( OFERATIONS )} METEQROLOGY

(eorevemvcccnrrneqescnoencsccncuaca Ll L R I et L PR L R el

(eevencesessscssefeccscsoeblenenanns

(.

® % 8 @ 6 B 8 6 6 & 6 S 4 B s s B S 2 e S s e e B s e e s e

(eoevecsancenves

® 6 8 4 &8 & 4 e 8 5 & 5 8 8 8 8 0 P e e s st s e s e 8 s e e s

esscesesefoense

-1

. Ee . oA . .
. E . . A . .
eesecselosncesne seohecesecanasacane

e . coa L
€ 6o. . A . .
. 0o vesessalennenen esessssssncsasans
. C . . . . .

L - «. e L . ]
eCevasae essrrscesvonscnan

C. . - . .

. L I ] L .
eecesecelrocane esssssscevsncesse

. e« 8 L . ]

. LI ] «

c . . . . .

L L . ] ¢« e
esselosecens evsAsavscsessencse

. oA . .

. « A o . .

ceseccsslenceacas

eesesssConnnsceBirecchecennnnsen

P e T T T

® © 8 o o 8 a8 % 8 8 % 4 8 0 s 8 0 4 6 0 s e s 8 B G s e e s a0

XX

csee

® 0 6 % ¢ @ 0 ¢ 5 4 e s 0 8 0 8 et 2 e s 8 PV B e s e e s s

ve

YIDENTIFICATIONT )
) )
)} UMEGA t.u )

TEST BF=-704-001 )
)} RUN 03 )
) )
) 26 0CT 81 )
} )
) PAGE 1§ )
ecccccaccmrmarmans)
-~===-=) POINT 0BA
@5
50
%5
60
6%
70

. » . -
MTMOO®P>

- W - e " A N e W e W W W N W s e s e e e e e e e e W e W e e

@ ® 8 8 ¢ 8 0 4 0 6 2 ® o 8 4 8 + 8 o s s e s s s e e s s e a0
-

(R R R R RREmImnmnmmmmmmmmmmIInmmTDrT

(meermeccccccceccccasm e amscescrcosamcrtacssm e ar v e e e e e et m e ece T et e ra e mc e en = aa =)

5

6

8

1
100

1.5

2 3 L3 5 & & 1 1.5 2

1000

DISTANCE FKOM 30UxCE (METERS)

3

“

5

6 8




1]

-

(ermececrctccccrcaccccc arccen cccnccm s cacrraa e s e emc N essermemerTeeamSSeseemeeA-seeeremcasscceceeenenmaneonan)

( FIGURE?

¢34

A=-WEISHTED OVERALL SOUNC LEVFL (JuSLE)

EQUAL LEVEL CONTOURS (DBA)

JILENTIFICATIONS
)

{=eeommee oo eeae e cecendcesaeceececceseescceseaceese-eessecccsesesccsameemeans)
{ NOISE SOUKCE/SUBJECTS
( F-15 AIRCRAFT IN THE
€ TEXAS ASE HUSH MOUSE
{  F100-PW-100 ENGINE
¢ FAR FIELD NOISE

(ccceccccemmmcmcocnaccssnemercacmmre s rcmcaascme e e e et ar st e e et m s am e a e a ..

10
20
30
L0
50
60
70
80

90

110

120

VMMODOMO Zm MOz

130
140
1590
160
179

1880

( OFERATIONI
AFTERBURNER POWER (92%)

(
{
3
(

SINGLE ENGINE

GROUNJD RUNUP IN THE

TEXAS ASE HUSH HOUSE

} METEORULOGY?:

) TEMP

) 98K ORESS
) REL HUMIN

)

= 1

-2

= o760
= 70

c

M OHS

%

[ER LT R LY R el R R L ik b et

Ceus

s S i T . X S A N Sy
.
e 8 8 & 8 % 8 8 ¢ 8 % % S 8 U & T O 5 s B G s s O et e e e o
.
.

G.

ssesacessBossscscccle

[
.

6

-

6

{

o

G

G.

esessesebocsscece

.

.
.
eeeceeseborooes ..

(o-...-oocac.n-Gu-ooTTTTT}

seFeeccvnnelananes

‘ 60 -
' Tl
e,
¢ ol
c ol
e Dol
€ : C:
SR T
sesns1rs€occnse covveslbes
A
:

N
essssecbosseoceBDicrecalos

S

Togr?” N

»

A
Acsrsssnnace
oA

. A

.
sesshAesescee
. A

@ 8 2 8 8 5 ¢ e o 6 & % 4 B e e 6 B 8 s s e 6 s s s e s e s v

4 5 6 ® & 5 9 8 6 % 4 e S 8 G < o B 3w e e s e b s v 8 s s e e m s s

sasa

svee

@ e 2 4 & % 5 2 4 B e 0+ 5 s 8 0 5 5 e e S 8 O 8 v s s s e a0 e e

)

}
)
)
)

OMEGA

FUN

1ol

Ot

26 OCT 9%

PAG

£

)
)
)
TEST 8F=704-0G01 )
)
)
)
)

15

)

LR R L L LR LS e T ]

=)

ssscessssccas}

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
-
.
.
.
.
.
.
.
.
.
.
©
.
.
.
.
-
.
.

.
@ ® o 0 8 © 4 0 e & 5 6 8 S 4 s 0 2 s e s e s e s s e st e s 0

.

.
- e e e N e o W e e M e e W A S e e s e e e e e e e

}

cesslevscesesssrecsscrensnrcancocnst

[ R R L R T L T R ) ]

5 6

-]

1
109

1.5

2

3 ) 5 & 8

DISTANCE FROM SpURCZ

1 1.5
1000
(METERS)

2

3

¥

5

[

8

POINT

IOMMOO D>

034
5
50
56
60
11
70
75
80



"

e

{ FIGURE:

(35

[ e ettt e e e e e e

t NOISE SOURCE/SUBJECT:
] F~15 AIRGRAFT IN THE
( TEXAS ASE HUSH HOUSF
( F100-PW~-100 ENGINE

( FAR FIELD NOISE

[ e i b e

10
20
30
LY
50

60

Mmooz >

70

80

2

30

100

110

120

MIimmaoamMoO

130
140
150
160
170

180

e+ i o

(eeveccencsscsceabersnncrclicnseeBacas
o . .
. A

[}

P I T W e s

S o 0 6 4 s 0 s & & 8 @ 4 @8 & ¢ 2 P s s 8 s s s s 2 0 s o 0 2 s o

® o % & % 5 € B 5 5 % 4 e 8 8 o 0 8 s a8 b s & ° 6 s 0 e s bt a0

.

......-..-.3...

3

3

eevesssBoccenns

.3

2200000

i

a

8

.

sensescan

.

;;;}.-.

PERCEIJED NOISE LFVEL,
EQUAL LEVEL CONTOURS (PNDB)

( OPERATIONY
IDLE POWER (68%)

(
{
(
(

|
/

ve v

e 5 % & 8 8 s 8 * e 4 8 Qe s & 2 s s s @

’

i

® 6 & 0 o 5 @ 2 8 0 6 ¢ 4 2 s 2 b o a0 s 4 s o s

SINGLE ENGINE

GROUND RUNUP IN THF
TEXAS ASE HUSH HOUSE

ev e

sces

sses e

esse

@ 6 % o 8 & s 8 & ¢ 8 & % % v & e @ & s b 2 s e e s e eV s e &
® 6 4 ® 4 8 8 o 2 6 6 o e s 8 8 B 8 3w & 2 e Bk s s s e P 4 @
.

-«

TONE NCPRECTED (PNLT}

seee

“vaes

@ % o 8 5 8 4 & & @ & & ° s s 4 & 0 6 e 6 o 8 ¢ s 8 ¢ s 0 v e 2 .

“Sdscsrssessess e

)} METEORDLOGYS

TEMP

BAR PRESS

sas0encs s

.

sssesvss s

sesseccecan

scesesrsane

.
.

sseseccacens

e 8 8 & s 8 8 & o % 4 6 & 5 8 e ® S & 8 % e b 4 e e ¢ e 4 o+ 2 s

}
)
) REL HUMID
H

® @ & 6 85 ¢ & % s 8 % e A % & & 8 & 8 8 a4 4 8 e 4 s 8 0w s w o s s

7

15
760

0

sessns

cscsss

ssense

.

e 8 8 ® 4 4 s % & ® 8 6 8 % B 2 % 6 & 8 S 4 s 0 s s e e s s e e e

_—ana-

e

seee

LR

NZXO
I

o

® o @ 4 4 8 3 % o % & 8 8 8 8 s % % & e 6 ¢ 8 e s s 0 & s s s e 0

)X
)

.

@ 8 6 % 4 o e o o % 8 8 5 6 & & % A 4 s & s 8 e s 0 u et e s e
.
.

DENTIFICATIONS

}
)
OMEGA 1.4 )
TEST BF-706-~001 )
RUN 01 )

}
26 OCY 81 )

)

PAGE 1k )
R A L L BN |
SOINYT PNDS
essesl [ 50
8 EH]
c 70
0 75

—ocae)

.
-~

e ® ® o 4 & 4 % 2 % a4 s s s 2 8 B 3 s s v a s S s e e e s s a0
.

(doeeoroseseonoteeseosrentsesresosinssonorascnnisossnvseossossacotsvnotoosnsssosesecesancasscnnsal

g g g g g g g g g

5

6

8

1
130

1.5

2

——

3 -

JISTANCE FRO™M SQURZE

5

]

8

1 1.5
1000
(METERS)

2

3

%




(eevecmcctuccccaruacecscacn cecommereca e rac v A s e r e A AT AR e s e aT e TRt ae e fr e resm Tt C A crr e err e e e et e aen e e

( FIGURE

'35

PERCEIVED NOISE LEVELy TONE CORRECTED (PNLT)
€QUAL LEVEL CUNTOURS (PNDB)

( NOISE SQURCE/SUBJECT1 ( OFERATIONS

( F-15 ATIRCRAFT IN THE ( 80% RPH

( TEXAS ASt HUSH HOUSE ( SINGLE ENGINE

( F1J0-PH-100 ENGINE ( GROUND RUNUP IN THE
( FAR FIELD NOISE ( TEXAS ASE HUSH HOUSE

g s g g g gy S Y

0
10
20
30
Lo
50

€0

mroz»

70

1]

2o

P

90
100
119

120

MM GOMO

130
140
150
160
170

1680

:IDENTXFIC!T!ONI
)} OMEGA 1.6

Y} METEOROLOGYS } RUN 02
) TEMP )
) 8AFP PRESS «760 M HO } 26 OCT 81
) REL HUMID 70 % )

) ) PAGE 16 )

15 C

)
)
)
(s m—ss s acec e e et e e s ce e ee st ae s e s e se e s ca ot ac-re s ceraserase assnccsaccenaa=) TEST BF-T7064-001 )
)
)
)
)

(recmeemecceccececccssecccmasmacccestscemsmeeemecescccscmesemcenem—sceseme=sceececsseceaceee=) POINT PNOB

leessscecossenns

N e P s e o P e SN o e e e em o om n o S

e

;}?..-.--.B-.-.;}.................-

.8

S S
A7 oo
ol oo
Do : Do
H :/, s Do
- \ Do
-~ ; > Do
). : 5o oo

-
.
.
.

el

(eavesoveversPhoecesvseceverenencscoccsssovsvncosccascs

eseveresssmsvensesersenverassssesrertansnee) A 50
. . . N . B o« e . ) ] 65
. . . . . . . . .« ) c 4]
. . . . . . « e . )
. . . . . . « e . )
. . . . . . .« e o)
R IrrmImmmnIIom s
. . . . . . . . . )
. . . . . . . e . )
. . . . . . TS « )
. . . . . . . . o)
. . . . . . o« s o)
..l"..l........l.l"l".".l.’I..l..l....)
. . . . . . . . o)
. . . . . . P o)
. . . . . . PR . )
. . . . . - P ]
. . . . . . « o o)
R NIy |
. . . . . . . ]
. . . . . . L[] . L ,
. . . . . . « o)
. . . . . . P— « )
. . . . . . .« o o)
seecsesseeetassssavetsnsacssacsrrstnensncel
. . . . - . .« e . )
. . . . . . R « ?
. . . o . . « o)
. . . . - . . . o}
. . - . - . . - . )
.....I....."'.‘.I.......I.......".‘.‘.‘.,
. . . . . . « . )
. . . - . . « o o)
. . . o . . . . o)
. . . . . . « e « )
. . . . . . Y o}

R R

)

5

6

3 1 1.5 2 3 " 5 6
100

8 1 1eb 2 3 » 5 6 ]
1000

DISTANCE FRPOM SOURCE (METERS)




L]}

T g g gy R R ] )

t FIGURE L

('35

PERCEIVED NOISE LEVEL, TONE CORRZCTEL (PNLT)
EQVAL LEVEL CONTOURS (PADB)

(mcececccavcccecnascancasnresrenccrrneete e s m e e e P ST At e e e rmerenoratenrevensrarecsassaan) TEST QF-704~001

{ HOISE SUURSE/SUBJECTIE

¢ OPERATION? ) METEOROLOGY?

( F=15 AJRCRAFT IN THE ( MILITARY POMWER (92X) ) TEmMP 2 16
{ TEXAS ASE HUSH MJUSE ¢ SINLLE ENGINE ) BAF PRESS = .760
( F100-~PH=100 ENGINE { GROUND RUNUP IN THE ) REL HUMIO = 70
( FAR FI€EL) NOISE ( TEXAS ASE HUSH MOUSE )

(eocrereccmcmcccrccrsore nemean temerac e cee et r e e P st a e e e mmas e eneaee

tO

%

H

3

cervecavceacanan

LY Ty

commow

tssece

® % 8 © 6 0 0 2 8 0 8 0 6 S P O o s 8 8 e s B e e s

5

YIDENTIFICATIONSE )
) )
)} OMEGA 1.6 )

)
) PUN 03 H
) )
) 26 OCT %1 )
) )
) FAGE 16 )

crssaresceveceeees)
-e==e=e) PQOINT PNOG
sesees) L} 60

] 3 ©5
70
75
80
85

nMMoOO

.
.
.
.
@ & 6 6 8 s 8 6 0 8 6 6 8 8 & 0 5 4 5 08 8 s s s a2 s s e e e
U AU S S-S G )

evemcacmescenraaneman)

& [

(cmacecmtboerccvcceresequececacemenraenerer e caesaqeac e maotctanaeem e manana -
0 (seveceepssosFeccecaceBaovecedee vecre veBeccescrncencccontcrsrnancsoce
(. . . . ) . . . . - . . . - -
10 ¢« o « F o . . 3. A . . . . .
20 e . F sb «J e B¢ . . . . . .
C o . . . . . . . . . . .
30 CeeveceopvoscfesnecsesDicaces eseseoflercssessntessarensonsovsanessanons
(e » . . . . .. . . . . . .
40 (. . . De e 8 4 i . . . . . .
(e« » . . . - « . . . . . . .
& 50 (. . . . D. 10 . . . . . . .
N (o R b Y S
G 60 (cocevevoncsaBenvnnsosDoccencefraceseBes . sseveseesssscsnessrsssssanane
L e . . . . ‘ . . . . . . . .
E M . . . ) 3 . . . . . . . . . .
{ « & . . E"ﬂi « - . . . . . .
I 80 (. . . . 0o . B . . . . . . .
gn (0'...."‘......0".'.. [ E R XN N} "0 e . I F NN E NN NNEN NN NN RN NEY NN E NN N RN RS
o O Lo X e
€ 100 (. . . 8. . . . . . . .
G (. . . . L] . L] - »
R 110 (. o . . . . . .
€ e o . . . . o .
E 120 (eosece tecesssessencsscecstarssssrnsnaes
S (o o . . - . . .
130 (. . . . . . . .
{ s . . . . . .
Wy (.